The norbornenyl moiety of cyclothiazide determines the preference for flip-flop variants of AMPA receptor subunits.
Cyclothiazide and two analogs in which the norbornenyl part was replaced with a cyclohexyl or a cyclohexenyl moiety were examined with regard to their preference for flop vs. flip splice variants of the (+/-)-alphaamino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) receptor subunits GluR2, 3 and 4. The studies were carried out by measuring the effects of the drugs on the binding of [(3)H]AMPA or [(3)H]fluorowillardiine to membranes from HEK293 cells that stably express the AMPA receptor subunits. Cyclothiazide had four to nine times lower EC(50) values at flip than at flop receptors, as previously reported. In contrast, the two analogs showed little discrimination for GluR3 or GluR4 splice variants and a clear preference for the flop variant in the case of GluR2. These results indicate that it is the norbornenyl component of cyclothiazide which confers the selectivity vis-a-vis flip-flop variants.